Introduction
O titis media (OM) is inflammation of the middle ear.
It is not only a common disorder that occurs in children after respiratory infection, but also the most frequent disease requiring antibiotics and surgery [1] [2] [3] [4] . OM can be divided into suppurative and non-suppurative OM.
Suppurative OM occurs as acute OM (AOM) while nonsuppurative OM occurs as OM with effusion (OME) which is caused by the accumulation of effusion fluid in the middle ear cavity. AOM and OME regress spontaneously in most cases, and in general complete clinical recovery O titis media (OM) is one of the most common pediatric infectious diseases. The burden of OM is known in many countries, but data for Korea has not been collected. The primary objective of this study was to evaluate the disease burden of OM in both children and adults. The Health Insurance Review and Assessment database study was analyzed to estimate the clinical and economic burden of OM and acute OM (AOM) for 2004. OM was defined as all cases coded H65, H66, or H67 and AOM cases coded H65, H65.0, H65.1, H65.9, H66, H66.4 or H66.9. For AOM, repeated visits within 30 days were considered to be one episode. Age specific incidence, and direct and indirect costs were estimated. A survey on pediatricians and otolaryngologists who most frequently diagnosed OM was carried out. The objective was to evaluate the accuracy of the claims made for OM and to examine the diagnosis and treatments of OM. A total of 5,964,587 claims for OM and 2,924,532 AOM episodes were reported. The incidence of outpatients presenting AOM was 60.9/1,000. The incidence of AOM was highest in children aged 1 year (736.9/1,000). The overall hospitalization rate due to AOM was 2.8/10,000, with a peak of 29.4/10,000 (1 year). The total cost incurred by AOM in Korea was estimated to be around 606. 3 billion Korean won (KRW; 1,000 KRW is approximately US$1.00). The total cost of admissions was approximately 22.9 billion KRW, and the average cost of admission per person was about 1,690,000 KRW in a year. The cost of outpatient visits was 583.4 billion KRW, and 199,000 KRW per person. According to a survey of pediatricians and otolaryngologists on the accuracy of the OM diagnostic code, treatment, and prescription habits, the first-line diagnosis of AOM seemed to be fairly accurate. OM, including AOM, causes a considerable clinical and economic burden in Korea.
occurs within one to two weeks in 70% of pediatric patients [5] . However, AOM also recurs frequently. It has been reported that 50% to 65% of pediatric patients three to five years of age had three or more recurrent episodes and that in pediatric patients 24 months of age or younger the recurrence rate of OME was 50% [6] .
OM occurs most frequently in infants or young children. Approximately two-thirds of children experience one episode of AOM by the time they reach two years of age and 50% at least twice, but the incidence falls dramatically after six years of age [1] . According to other reports on the incidence of OM, over 80% of children experience OM at least once before they reach three, with an average of 1.9 times a year between six and eleven months of age and an average of 1.7 times a year between twelve and twenty three months of age and an average of 1.1 times a year between twenty three and twenty six months of age [5] . OM has a high frequency of outpatient visits and antibiotic prescribing rate. It may be accompanied by sequelae, such as chronic OM, hearing difficulty and can negatively impact the quality of life thus increasing the burden of disease [7] . In the US, the annual cost of OM is estimated to be three to five billion dollars [8] , but if we take the indirect cost incurred by the families of pediatric patients, such as lost productivity, into account, the actual burden would be heavier [7] .
OM is a common disease in Korea, but data on the burden of disease, such as the incidence, prevalence, and cost are limited. This lack of data greatly limits evaluations of related policies and vaccines. The objective of this study is to estimate the incidence of OM and burden of disease in Korea. The study was conducted in two ways: one was by analyzing the health insurance data and the other was by carrying out a survey on doctors. The health insurance data include most of the national medical insurance claims data, however, it has always been a problem how well the classification of diseases in the claims would match the actual diagnosis, in particular with infectious diseases. This study aims also to explore the accuracy of health insurance data of OM indirectly, based on the survey on doctors. due to AOM were considered one episode [9] . Agespecific incidence rate was defined as the total number of new episodes per 1,000 populations by age. Non-productive days for inpatient was calculated as number of days hospitalized and for outpatient number of outpatient visits multiplied by 1/3. This was in reference to previous study hypothesizing that a doctor's productivity for one inpatient equals three outpatient visits [10, 11] . We assumed that cost of loss of productivity did not apply to pediatric patients between 0 and 19 years of age and elderly patients 65 years of age or older.
Materials and Methods

Estimation of otitis media cases
Estimation of the costs
However, by hypothesizing that their families (guardians) in these age groups are females (1 to 19 years of age: mothers, 65 years of age: daughters and daughterin-laws), and their age is placed between 30 and 49 years of age, we estimated the cost of lost productivity, by applying the average hourly and daily wage of the females in this age group [11] . The economic activity participation rate and employment rate by age group were referenced from the Ministry of Labour's 2004 data.
Any loss incurred due to premature death was not included in the indirect cost. The estimated cost was viewed from sociological perspective. All used variables and data sources are presented in Table 1 . years of age and older. Since the figure is fairly high, we
Survey on pediatricians and otolaryngologists
believe that OM without ear symptoms is being diagnosed most of the cases.
To check the codes that are actually used in insurance claims, we requested them to confirm the codes they use when they diagnose their patients by distinguishing acute suppurative OM and non-suppurative otitis media (OME), and when they do not distinguish between suppurative and non-suppurative OM ( When patients with AOM needed antibiotic prescriptions, the most common length of antibiotic treatment was ten to fourteen days (60.3%), followed by six to nine days (26.1%) ( Table 7 ). The weighted average duration of antibiotic treatment was 11.4 days and none were prescribed for duration of less than three days or over thirty days. Although most of the responders (43.3%) responded that less than one percent of patients required myringotomy another 16.3 percent answered that over six percent of patients needed myringotomy, and the weighted average was 2.7 percent.
Most responders (46.1%) said the rate of patients who required v-tube insertion was less than one percent, and the weighted average was 2.2 percent.
Discussion
It is well established in other countries that AOM is incidence of AOM was 1.24. Meanwhile, a prospective study pointed to a higher incidence, for instance, according to a prospective study in children in Boston stated that children aged 0 year had 1.2 episodes, 1 year 1.1, 2 years 0.7, and 3 years 0.8 [7] , and in another study conducted in the US [20] , children aged between 3 and 42 months who visited medical institutions due to AOM had 1.8 episodes. A prospective observational study carried out in the US [21] reported that children aged present study also argued that the cost incurred by children between 0 and 9 years of age is 428.6 billion KRW, which corresponds to about 70.7 percent of the total cost, and although the ratio was similar across all age groups, we need to consider the following facts, there is a ten year difference between the years assessed;
and differences in national incomes.
We believe that at least the first-line diagnosis of AOM is pretty accurate, since almost all doctors used otoscopy for their diagnosis, based on the survey conducted in this study. In particular, we acknowledge that the classifications of diseases used for health insurance claims do match well with the diagnosis, and at least confirmed that chronic OM and AOM have few classification errors.
However, when detailed terms such as suppurative OM and non-suppurative OM were categorized, according to the classification of disease for insurance claims, some inaccuracies were found. Taking such facts into account, this study used the code for AOM to minimize errors.
This study was carried out in order to estimate the burden of AOM in Korea. We indirectly examined the accuracy of AOM presented in the health insurance claims data referred to in this study, by comparing the survey result of doctors and conditions in other countries.
However, one limitation of this study is that the accuracy has not been examined directly. In addition, to grasp more accurate incidences and characteristics of AOM, a prospective community study is required.
